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OBJECTIVE: To assess racial/ethnic differences in
multiple diabetes self-care behaviors.
DESIGN: Cross-sectional study.
PARTICIPANTS: 21,459 participants with diabetes in
the 2003 Behavioral Risk Factor Surveillance survey.
MEASUREMENTS: The study assessed self-care be-
haviors including physical activity, fruits/vegetables
consumption, glucose testing, and foot examination,
as well as a composite of the 4 self-care behaviors
across racial/ethnic groups. Multiple logistic regression
was used to assess the independent association be-
tween race/ethnicity, the composite variable, and each
self-care behavior controlling for covariates. STATA was
used for statistical analysis.
RESULTS: Overall, 6% engaged in all 4 self-care
behaviors, with a range of 5% in non-insulin users to
8% in insulin users. Blacks were less likely to exercise
(OR 0.63, 95% CI 0.51, 0.79), while Hispanics and
“others” were not significantly different from whites.
Hispanics (OR 0.64, 95% CI 0.49, 0.82) and others (OR
0.69, 95% CI 0.49, 0.96) were less likely to do home
glucose testing, while blacks were not significantly
different from whites. Blacks (OR 1.42, 95% CI 1.12,
1.80) were more likely to do home foot examinations,
while Hispanics and others were not significantly
different from whites. Blacks (OR 0.56, 95% CI 0.36,
0.87) were less likely to engage in all 4 behaviors, while
Hispanics and others were not significantly different
from whites. There were no significant racial/ethnic
differences in fruit and vegetable consumption.
CONCLUSIONS: Few patients engage in multiple self-
care behaviors at recommended levels, and there are
significant racial/ethnic differences in physical activity,
dietary, and foot care behaviors among adults with
diabetes.
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INTRODUCTION
Diabetes is a chronic debilitating condition that is associated
with significant morbidity, mortality, and increased health care
costs.
1 Blacks and Hispanics have higher prevalence of diabe-
tes, are disproportionately burdened with the complications
and disability from diabetes, and are less likely to attain
national targets for metabolic control.
1,2 Effective diabetes
self-management is essential to achieve optimal glycemic
control and decrease the morbidity and mortality associated
with diabetes. Studies have shown that people equipped with
self-management skills have increased knowledge, improved
self-management of blood glucose, improved dietary habits,
and better glycemic control.
3
Prior studies have examined the association between race/
ethnicity and diabetes self-care behaviors.
4–6 Although these
studies yielded important findings, they all used data prior to
2003, they did not examine multiple self-care behaviors, and
most did not adequately control for relevant confounding
variables. Two studies used data from 1988 to 1994 National
Health and Nutrition Examination surveys,
4,5 while the other
study used data from the 2001 Behavioral Risk Factor Surveil-
lance survey (BRFSS).
6 One study did not look at physical
activity or diet,
4 another did not look at home blood glucose
monitoring or foot care,
5 while the third study
6 did not control
for important confounders like access to care, BMI, insulin use,
and diabetes education. The current study complements and
improves on these prior studies by examining racial/ethnic
differences in diabetes self-care across multiple behaviors,
using a more recent nationally representative sample, and
controlling for important confounding variables.
This study used the 2003 BRFSS to answer the following
questions: (1) Are there racial/ethnic differences in multiple self-
care behaviors like physical activity, fruits and vegetables
consumption, home blood glucose testing, and home foot
examination among adults with diabetes? (2) Is race/ethnicity
an independent correlate of optimal self-care behavior after
controllingforcovariates?Basedonareviewofexistingliterature,
we hypothesized that there would be significant racial/ethnic
differences in multiple diabetes self-care behaviors after control-
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115ling for relevant confounders. We further hypothesized that
blacks and Hispanics would be less likely to meet national
guidelines for physical activity, fruits and vegetables consump-
tion, home blood glucose testing, and home foot examination
after controlling for relevant confounding variables.
RESEARCH DESIGN AND METHODS
Study Setting and Sample
We analyzed data from the 2003 BRFSS.
7 The BRFSS is a
state-based, random-digit-dialing telephone survey of the
United States population sponsored by the Center for Disease
Control. The BRFSS uses a complex sampling design involving
stratification, clustering, and multistage sampling to yield
nationally representative estimates. Details about the method-
ology of the 2003 BRFSS are available.
8
Demographic and Socioeconomic
Characteristics
We created 4 age categories: 18–34, 35–49, 50–64, and 65+
years. We combined race and ethnicity to create 4 racial/ethnic
groups: non-Hispanic whites (whites), non-Hispanic blacks
(blacks), Hispanics, and non-Hispanic other (other). Four
categories of levels of education—<high school graduate, high
school graduate, <college graduate, and college graduate—and
4 income categories—<$25,000, <$50,000, <$75,000, and
$75,000+—were created. We defined marital status as married
and not married, employment status as employed and unem-
ployed, and insurance status as insured and uninsured. We
defined access to care as visit to a health care provider within
the previous 12 months and perceived health status as
excellent/very good/good versus fair/poor. We defined BMI as
theratioofbodyweightinkilograms toheightinmeterssquared
and created 3 categories: <25.0, 25.0–29.9, and 30.0+. A person
was deemed on insulin if they reported using insulin for
treatment of diabetes.
Diagnosis of Diabetes and Diabetes Education
The diagnosis of diabetes was based on self-report. Diabetes
education was based on the question “have you ever taken a
course or class in how to manage your diabetes yourself?”
Subjects were deemed to have received diabetes education if
they responded “yes” to this question.
Diabetes Self-Care Behaviors
Respondents were asked several questions about diabetes self-
care behaviors.
Physical Activity. This was computed by BRFSS based on
questions about type, duration, and intensity of physical
activity. Two categories of physical activity were created:
meeting physical activity recommendations (defined as 30 or
more minutes per day for 5 or more days per week of moderate
activity or 20 or more minutes per day on 3 or more days of
vigorous activity) and not meeting physical activity
recommendations.
Fruits and Vegetables Consumption. This was assessed by
asking respondents about their daily consumption of fruits
and vegetables. Based on national guidelines, the consumption
of fruits and vegetables was categorized as intake of <5 servings
per days versus intake of 5 or more servings per day.
Home Blood Glucose Testing. To assess home blood glucose
testing behavior, respondents were asked “about how often do
you check your blood for glucose or sugar? Include times when
checked by a family member or friend, but do not include
times when checked by a health professional.” Clinical
guidelines for diabetes
9–11 recommend home blood glucose
testing 1–3 times daily for all patients on insulin. The optimal
testing frequency for patients with type 2 diabetes on oral
agents is not known.
9 Guideline recommendations for patients
with type 2 diabetes on oral agents vary from at least twice
daily
10 to twice weekly.
11 A dichotomous variable for frequency
of testing was created—1 or more times per day versus less
than once per day. Because of variation in recommended
testing frequency for patients not on insulin, we stratified
home blood glucose testing frequency by insulin use.
Home Foot Examination. Foot care behavior was assessed by
asking respondents “about how often do you check your feet
for any sores or irritations? Include times when checked by a
family member or friend, but do not include times when
checked by a health professional.” Current American
Diabetes Association guidelines recommend daily home foot
examination for patients with diabetes.
9 A dichotomous
variable for frequency of foot examination was created—1o r
more times per day versus less than once per day.
Composite of Self-Care Behaviors. Based on the dichotomous
variables for physical activity, consumption of fruits and
vegetables, frequency of home blood glucose testing, and
frequency of home foot examinations, a composite variable
was created to assess how many respondents engaged in the 4
self-care behaviors measured. This composite variable was
categorized as follows: engaged in at least 1 self-care behavior,
engaged in at least 2 self-care behaviors, engaged in at least 3
self-care behaviors, and engaged in all 4 self-care behaviors. To
account for variation in recommended home glucose testing
frequency between patients on insulin and those not on
insulin, we stratified frequency of engaging in all 4 self-care
behaviors by insulin use.
Statistical Analyses
STATA version 8.0
12 was used for statistical analyses. We
performed 3 types of analyses. First, we compared demograph-
ic characteristics of patients with diabetes by race/ethnicity.
Second, we compared attendance of diabetes education classes
and diabetes self-care behaviors by race/ethnicity using χ
2
statistics. We also computed the frequency of home blood
glucose testing and frequency of engaging in all 4 self-care
behaviors across racial/ethnic groups stratified by insulin use.
Third, we ran separate multiple logistic regression models to
assess the independent association between race/ethnicity
and each self-care behavior, as well as the composite self-care
variables. For each model, we used the dichotomous variable
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variable; race/ethnicity as the primary dependent variable;
and age, sex, education, income, marital status, employment,
insurance status, access to care, health status, BMI, atten-
dance of diabetes education classes, and insulin use as
covariates. We used insulin use as a surrogate for disease
severity.Weincludedallvariablesintheadjustedmodelsbecause
they were significantly different across racial/ethnic groups and
were conceptually related to the outcomes of interest.
RESULTS
The 2003 BRFSS sample included 264,684 adults. Of this
number, 21,459 (8.1%) had diabetes. Among adults with
diabetes, 15,495 were white, 2,738 were black, 1,431 were
Hispanic, and 1,795 belonged to other ethnic groups. Sixty-five
percent of the sample were white, 51% were women, 37% were
65 years or older, 20% had less than high school education,
and 46% had household incomes <$25,000. Sixty percent were
married; 37% were employed; 50% reported that their health
was excellent, very good, or good; 89% were insured; 93% had
access to care; 48% had BMI ≥30; and 26% were on insulin.
Table 1 compares the demographic characteristics of adults
with diabetes by race/ethnicity. There were significant racial/
ethnic differences by age, sex, education, income, marital
status, employment, perceived health status, insurance, ac-
cess to care, BMI, and insulin use.
In the sample, 51% attended a diabetes education class,
33% engaged in moderate to vigorous physical activity, 26%
consumed 5+ servings of fruits and vegetables, 58% did home
blood glucose testing at least once daily, 69% did home foot
examinations at least daily, and 6% engaged in all 4 self-care
behaviors at recommended levels. In stratified analysis, 85% of
insulin users did home blood glucose testing at least once daily
with a range of 89% in whites, 78% in blacks, 79% in
Hispanics, and 81% in “others.” Among non-insulin users,
49% did home blood glucose testing at least once daily with a
range of 50% in whites, 55% in blacks, 41% in Hispanics, and
42% in others. In the second stratified analysis, 8% of insulin
users engaged in all 4 self-care behaviors at recommended
levels, with a range of 9% in whites, 5% in blacks, 2% in
Hispanics, and 10% in others. Among non-insulin users, 5%
engaged in all 4 self-care behaviors at recommended levels,
with a range of 6% in whites, 3% in blacks, 5% in Hispanics,
and 5% in others.
Table 2 compares diabetes self-care behaviors by race/
ethnicity. Blacks were most likely to attend diabetes education
classes while Hispanics were least likely to attend diabetes
education classes. Whites and others were more likely to meet
Table 1. Demographic Characteristics of Adults with Diabetes by
Race/Ethnicity (N=21,459)
White
(n=15,495)
Black
(n=2,738)
Hispanic
(n=1,431)
Other
(n=1,795)
P
value
Sex: female 48.5 58.5 55.4 49.7 0.001
Age 0.001
18–34 years 4.2 8.7 10.6 10.1
35–49 years 17.3 23.4 27.7 23.0
50–64 years 36.3 39.8 34.6 38.0
65+ years 42.1 28.1 27.1 28.9
Education 0.001
<High school
graduate
14.4 23.5 46.4 17.2
High school
graduate
35.7 36.6 25.2 27.2
<College
graduate
26.5 25.1 16.2 21.9
College graduate 23.3 14.8 12.2 33.7
Income 0.001
<$25,000 38.8 57.1 65.2 47.5
<$50,000 32.5 26.5 23.9 24.9
<$75,000 13.6 8.0 4.2 13.5
$75,000+ 15.2 8.3 6.7 14.2
Married 63.9 43.2 61.6 59.5 0.001
Employed 36.5 36.9 39.5 40.1 0.001
Health status 0.001
Excellent/very
good/good
54.6 47.3 34.4 48.5
Fair/poor 45.4 52.7 65.7 51.5
Insured 92.7 85.3 79.8 86.0 0.001
Access to care
in past
12 months—yes
95.2 90.0 84.4 94.3 0.001
Body mass index 0.001
<25 18.4 15.2 28.1 13.4
25–29 33.9 31.2 33.2 39.8
30+ 47.7 53.7 38.7 46.8
On insulin—yes 25.2 32.9 23.2 18.8 0.001
Table 2. Comparison of Diabetes Self-Care Behaviors by Race/
Ethnicity
White
(n=
15,495)
Black
(n=
2,738)
Hispanic
(n=
1,431)
Other
(n=
1,795)
P
value
Diabetes
education: yes
52.1 56.7 44.8 46.5 <0.001
Physical activity <0.001
Met physical
activity
recommendations
35.1 22.9 29.7 37.5
Did not meet
recommendations
64.9 77.1 70.3 62.5
Fruits and
vegetables
consumption
0.068
5+ servings/day 27.2 22.0 25.5 30.4
<5 servings/day 72.8 78.0 74.5 69.6
Frequency of
home glucose
testing
<0.001
1+ times daily 60.0 62.7 49.7 49.2
<1 time daily 40.0 37.3 50.3 50.8
Frequency of home
foot examinations
<0.001
1+ times daily 68.8 76.5 63.0 66.3
<1 time daily 31.2 23.5 37.0 33.7
Composite of self-
care behaviors
Engaged in at least
one self-care
behavior
91.8 91.7 87.0 88.1 0.014
Engaged in 2 or
more self-care
behaviors
66.5 66.3 54.9 65.1 <0.001
Engaged in 3 or
more self-care
behaviors
27.4 23.3 21.5 25.7 0.045
Engaged in all 4
self-care
behaviors
6.4 3.4 4.5 5.6 0.024
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racial/ethnic difference in consumption of fruits and vegeta-
bles. Blacks and whites were more likely to do home blood
glucose testing at least once daily and to do home foot
examinations at least once daily, while levels of home blood
glucose testing and home foot examinations were lower in
Hispanics and others.
Table 3 shows the adjusted odds of optimal self-care
behaviors by race/ethnicity, using whites as the reference
group. For physical activity, blacks were significantly less likely
to exercise at recommended levels (OR 0.63, 95% CI 0.51,
0.79) while Hispanics and others were not significantly
different from whites. For fruits and vegetables consumption,
there were no significant differences across racial/ethnic
groups. For home glucose testing, Hispanics (OR 0.64, 95%
CI 0.49, 0.82) and others (OR 0.69, 95% CI 0.49, 0.96) were
significantly less likely to test at least once daily compared to
whites, while blacks were not significantly different from
whites. For home foot examination, blacks (OR 1.42, 95% CI
1.12, 1.80) were significantly more likely to do home foot
examinations at least once daily compared to whites, while
Hispanics and others were not significantly different from
whites. For all 4 self-care behaviors, blacks (OR 0.56, 95% CI
0.36, 0.87) were significantly less likely to engage in all 4 self-
care behaviors compared to whites, while Hispanics and others
were not significantly different from whites.
DISCUSSION
This study has 2 major findings. First, regardless of race/
ethnicity, very few patients with diabetes engage in multiple
diabetes self-care behaviors at recommended levels. Second,
controlling for pertinent confounding variables, there are
significant racial/ethnic differences in physical activity, die-
tary, and foot care behaviors among adults with diabetes.
This is the first population-based study to our knowledge to
assess a composite of diabetes self-care behaviors across
racial/ethnic groups. Across all racial/ethnic groups, very
few patients performed all 4 self-care behaviors at recom-
mended levels. Overall, only 6% of patients engaged in all 4
self-care behaviors at recommended levels. Because of varia-
tions in the recommended frequency of home blood glucose
testing for diabetic patients not on insulin, we computed
frequency of home blood glucose testing and engaging in all 4
self-care behaviors separately for insulin users and nonusers
to account for the effect of insulin use. In the stratified
analysis, frequency of home blood glucose testing was higher
in insulin users (85%) than in non-insulin users (49%) and the
proportion that engaged in all 4 self-care behaviors at recom-
mended levels was higher in insulin users (8%) than in non-
insulin users (5%). This shows that overall diabetes self-care is
better among diabetic patients on insulin; however, the
proportion that engaged in all 4 self-care behaviors at recom-
mended levels (8%) is still relatively low and needs to improve.
A substantial proportion of patients (∼90%) engaged in at least
one self-care behavior, but the numbers declined considerably
with the increasing number of self-care behaviors. Patients
seemed to pay more attention to foot care and home glucose
testing than they did to diet/nutrition and physical activity,
even though evidence suggests that physical activity and diet
have a very significant impact on metabolic control and risk of
complication in patients with diabetes.
13,14
There were significant racial/ethnic differences in physical
activity and frequency of home blood glucose testing, but no
significant racial/ethnic differences in consumption of fruits
and vegetables. After adjusting for confounders, blacks were 2-
fold less likely to engage in moderate/vigorous physical activity
levels, which is consistent with the findings of other popula-
tion-based studies in patients with diabetes.
15,16 In contrast to
an earlier finding that blacks and Hispanics were less likely to
do home blood glucose testing at recommended levels,
4 this
study found that after adjusting for confounding, the likeli-
hood of home blood glucose testing in blacks was not
significantly different from that of whites, while Hispanics
and others were less likely to test at recommended levels
compared to whites. There were no significant racial/ethnic
differences in consumption of recommended amounts of fruits
and vegetables, a finding that is different from that of an earlier
study, which found lower levels of fruits and vegetables
consumption in Hispanics but not in blacks.
5
This study provides new information on frequency of home
foot examinations across racial/ethnic groups. The proportion
of patients with diabetes who performed self foot examinations
at least once daily ranged from 66% in Hispanics to 82% in
others. In adjusted models, blacks were 1.4-times more likely
to do daily self foot examinations compared to whites. Previous
studies have focused on annual foot examination by health
care providers.
17,18 This study provides new information that
can assist health care providers in tailoring foot care education
across racial/ethnic groups by identifying groups with partic-
Table 3. Adjusted Odds of Self-Care Behaviors by Race/Ethnicity among Adults with Diabetes
Black Hispanic Other
OR 95% CI OR 95% CI OR 95% CI
Physical activity (meet vs not meet recommendations) 0.63* 0.51, 0.79 0.90 0.68, 1.18 1.10 0.78, 1.54
Fruits and vegetables (5+ vs <5 servings) 0.84 0.67, 1.05 1.25 0.95, 1.66 1.04 0.74, 1.45
Home glucose testing (1+ vs <1 time daily) 0.97 0.78, 1.21 0.64* 0.49, 0.82 0.69* 0.49, 0.96
Home foot exam (1+ vs <1 time daily) 1.42* 1.12, 1.80 0.85 0.65, 1.12 0.98 0.72, 1.33
At least one self-care behavior 0.89 0.59, 1.33 0.59* 0.36, 0.97 0.60* 0.35, 0.99
Two or more self-care behaviors 0.99 0.98, 1.26 0.75* 0.58, 0.98 0.90 0.66, 1.24
Three or more self-care behaviors 0.85 0.67, 1.07 0.93 0.69, 1.24 1.05 0.73, 1.51
All 4 self-care behaviors 0.56* 0.36, 0.87 0.77 0.45, 1.30 0.97 0.59, 1.61
Reference group: whites. Adjusted for age, sex, education, income, marital status, employment, insurance, access to care, health status, BMI, diabetes
education, and insulin use
*Significant at P<0.05
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patients with diabetes should be educated about self foot
examination, health care providers may want to emphasize
foot care to Hispanic patients.
There are 2 major implications of this study. First, there is a
dire need to improve diabetes self-care behaviors in all patients
with diabetes regardless of race and ethnicity. Diabetes is a
complex and progressive metabolic disease that often requires
major lifestyle changes. Evidence from multiple trials have
shown that glycemic control is critical to the management of
diabetes
19,20 and that regular exercise training, appropriate
dietary intake, and home blood glucose monitoring are impor-
tant adjuncts to good glycemic control.
13,14,21 The findings of
this study suggest that more aggressive strategies to improve
self-care skills are needed across all racial/ethnic groups. A
good starting point could be more widespread implementation
of the American Diabetes Association National Standards for
Diabetes Self-Management Education
22 in most clinical set-
tings. Second, interventions that are tailored to the diverse
needs of diabetic patients from different ethnic groups are
needed. For example, based on the findings of prior stud-
ies,
16,23,24 physical activity interventions may need to be
tailored to address barriers to physical activity in blacks with
diabetes. Similarly, interventions that address established
health literacy, linguistic, and access barriers
25–27 in blacks
and Hispanics are likely to be more effective than generic
interventions. It is also important that future studies examine
the effects of recommended self-care behaviors on clinical
outcomes across different racial/ethnic groups.
This study has some limitations. First, the brief dietary recall
used in the BRFSS may not be as reliable as multiple 24-hour
recalls; however, a previous study has shown that daily fruit/
vegetable intake measured by the BRFSS telephone survey was
similar to intakes estimated by multiple diet records or recalls
in diverse ethnic populations.
28 Second, this study only
assessed leisure-time physical activity and did not measure
physical activity from occupation transportation, or house-
work; hence total activity levels may be underestimated. Third,
telephone surveys may yield biased estimates because of the
exclusion of households without telephones. However, studies
have established the validity of the BRFSS telephone sur-
vey.
29,30 Finally, expectation bias is a potential limitation.
Patients may overreport good habits, and this may vary by
race/ethnicity.
In conclusion, this study shows that, among adults with
diabetes, few patients engage in multiple self-care behaviors at
recommended levels regardless of race/ethnicity and that
there are significant racial/ethnic differences in physical
activity, dietary, and foot care behaviors.
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